Heavy metals are one of deadly contaminants in ground water across the globe. Thus, herein, this data set comprises experimental and modelled data on the removal of heavy metals from ground water using melanin synthesized by the marine bacteria Pseudomonas stutzeri. Characterization of biosynthesized melanin and modelling of the kinetic and the thermodynamic study on adsorption of heavy metals such as mercury (Hg(II)), lead (Pb(II)), chromium (Cr(VI)), and copper (Cu(II)) are included in this article. Apart from the study of parameters involved in adsorption such as pH, temperature, concentration and time; the data from these studies are modelled to analyze the nature and characteristic of heavy metals adsorbing to melanin nanoparticles. The figures from models, results from models as tables, characterization and analytical figures are depicted in this work.
Specifications

Value of the data
Use of high adsorption capacity, nontoxic biosorbent synthesized from marine bacteria by sustainable process employing sea water as medium.
The modelled data provide insight into the nature of adsorption and the effect of different parameters on heavy metal removal using melanin.
One among the very few biosorbent which can remove mercury at lower concentrations. Removal of heavy metals in ground water at very low concentrations to the drinking water standard.
Data
The parameters that determine the binding of heavy metals to an adsorbent are given in Table 1 . The Lagergren's pseudo first and second order kinetics are modelled with time study to find the best fit and compared with the experimental values and are shown in Table 2 . The thermodynamic parameters that govern the rate and extend of adsorption are depicted in Table 3 . The current study is compared with other adsorption studies using natural materials or its derivatives as adsorbents in Table 4 . Operating parameters and maximum adsorption capacities are compared. The experimental data obtained is analyzed statistically using Minitab 18.1 and the significance of the data is found. The p-value plots for different variables are tabulated in table 5. Fig. 6 is the activation energy plot to confirm chemisorption. Isotherms are modelled to find the nature and type of adsorption of heavy metals to melanin. Fig. 7 represents Langmuir and Fig. 8 represents Freundlich isotherms. FTIR (Fourier Transform Infrared Spectroscopy) was done to analyze the heavy metals binding to the specific functional groups in melanin and is shown in Fig. 9 . XPS (Xray photoelectron Spectroscopy) data shown in Fig. 10 are the information regarding the heavy metal species bound on to the melanin.
Experimental design, materials, and methods
Materials
Biosynthesized melanin extracted from marine bacteria Pseudomonas stutzeri, anhydrous copper sulphate, mercury nitrate monohydrate, potassium dichromate, lead nitrate. 1 N NaOH and HCl solutions for pH adjustments.
Adsorption experiments
Heavy metal solutions were prepared from their salts and 0.2 g/L of biosynthesized melanin was equilibrated with individual heavy metal solutions of 10 mg/L. After equilibrium time, the Table 3 Thermodynamic parameters for heavy metal adsorption.
Heavy metals ΔH 0 (kJ/mol) ΔS 0 (kJ/mol K) ΔG 0 (kJ/mol) concentration of heavy metals in solution were analyzed using Inductively Coupled Plasma -Optical Emission Spectroscopy (ICP-OES). Different parameters such as temperature, pH, time and concentration are studied.
Modelling experiments
Based on the data obtained from the basic parameter study, the data is fitted to different models to understand the adsorption behavior of heavy metals to melanin. Lagergren's pseudo first order, Lagergren's pseudo second order kinetic studies, activation energy study using Arrhenius model, van't hoff factor calculation etc. The statistical method, ANOVA is conducted to validate the obtained experimental data.
Characterization and analysis
Melanin after adsorption is dried and characterized using different characterization techniques like FTIR, XPS; which sheds light into the adsorption of heavy metals to the functional groups in melanin and also the speciation at which the heavy metals binds to melanin.
